Introduction and background
Yellow perch, Perca flavescens (Figure 1) , is an ecologically and economically important 68 species native to a large portion of the northern United States and southern Canada. Yellow 69 perch supports recreational and commercial fisheries and is a major component of the food web 70 in many inland lakes, where they are often the most abundant prey for larger species such as 71 walleye (Sander vitreus), northern pike (Esox lucius), muskellunge (Esox masquinongy), and 72 lake trout (Salvelinus namaycush) [1] . In the Laurentian Great Lakes, yellow perch are an 73 important native species that has been heavily impacted by fishing pressure and environmental 74 changes over the last century [2, 3] . Yellow perch is consistently among the most valuable 75 commercially harvested fish species in the Great Lakes ($2.64/lb. dockside value in 2000 [4] ), 76
with fillets selling as high as $12/lb). However, many yellow perch fisheries have been forced 77 to close due to substantial population declines [5] . The mechanisms underlying these declines 78 are not fully understood but could be investigated using a combination of ecological and genetic 79 studies if adequate genomic information were available. 80
From an aquaculture perspective, yellow perch has many desirable attributes. For example, 81 yellow perch can tolerate high stocking densities, are relatively disease resistant, and can be 82 raised successfully under a variety of temperature and water conditions [6, 7] . Furthermore, 83 yellow perch can be reared from hatching to marketable size in a relatively short period of time 84
(~1 year vs. 2+ years for most salmonids). Because yellow perch eat a diverse array of prey 85 items [8] , their feed can be obtained from ecologically sustainable sources while remaining cost 86 effective (in contrast salmon are often fed a diet consisting primarily of other wild-caught 87 fishes, known as fish meal). Lastly, yellow perch fillets have a firm texture and a mild flavor 88 yielding a high market value. 89
The challenges faced by the yellow perch aquaculture include: increasing the spawning window 90 for broodstock, reducing early life stage mortality, and developing large-bodied strains with 91 faster growth rates [6] . Yellow perch spawn seasonally (typically in late spring to early summer) 92 during a relatively narrow period of time (1-2 weeks). From an aquaculture perspective, it can 93 be challenging to find males and females that are ready to spawn at the same time and, if the 94 fish are not monitored daily, the peak spawning period can be missed entirely [9] . Compared to 95 other aquaculture species, yellow perch also have a protracted free-swimming larval stage (~30 96 days), during which the fish require precise food and water conditions for optimal survival. 97
Developing broodstock that produce offspring with a shorter larval stage or that produce larger, 98 more robust offspring would allow perch to be successfully reared in a broader array of 99 facilities. Lastly, while yellow perch can already be grown to marketable size relatively quickly, 100 the relative lack of selective breeding means that there is considerable room for developing 101 yellow perch strains with faster growth rates and larger body sizes [6] . 102 These challenges, which currently limit the wide-scale adoption of yellow perch as an 103 aquaculture species, can be addressed using cutting edge genomic resources, such as the 104 genome assembly described here. For example, one straightforward step towards obtaining fish 105 with faster growth rates and larger body size would be to produce genetically all-female 106 populations, as females grow considerably faster and larger than males [10-12]. More 107 generally, sequencing and characterizing the yellow perch genome will facilitate improvements 108 in both aquaculture and fisheries management practices. 109
110

Results and Discussion
112
Genome characteristics 113
114 By a combination of three approaches --Oxford Nanopore Technologies (ONT) long-reads, 115 10X genomics Illumina short linked reads (PE150 chemistry), and a chromosome contact map 116 (Hi-C) --we generated a high-continuity, chromosome length de novo genome assembly of the 117 yellow perch. Before the Hi-C integration step, the assembly yielded a genome size of 877 Mb 118 with 879 contigs, a N50 contig size of 4.3 Mb, and a L50 contig number of 60 (i.e. half of the 119 assembled genome is included in the 60 longest contigs). After Hi-C integration, the genome 120 assembled into 269 fragments with a total length of 877.4 Mb, including 24 chromosome-length 121 scaffolds representing 98.78 % of the complete genome sequence (N50 = 37.4 Mb, L50 = 11) 122 (see Table 1 ). Genome sizes are both very close to the 873 Mbp GenomeScope 
10X Genomics sequencing 247
The Chromium library was prepared according to 10X Genomics' protocols using the Genome 248 Reagent Kit v2. Sample quantity and quality controls were validated by Qubit, Nanodrop and 249
Femto Pulse machines. The library was prepared from 10 ng of high molecular weight (HMW) 250 gDNA. Briefly, in the microfluidic Genome Chip, a library of Genome Gel Beads was 251 combined with HMW template gDNA in master mix and partitioning oil to create Gel Bead-252
In-EMulsions (GEMs) in the Chromium apparatus. Each Gel Bead was then functionalized with 253 millions of copies of a 10x™ barcoded primer. Dissolution of the Genome Gel Bead in the 254 GEM released primers containing (i) an Illumina R1 sequence (Read 1 sequencing primer), (ii) 255 a 16 bp 10x Barcode, and (iii) a 6 bp random primer sequence. R1 sequence and the 10x™ 256 barcode were added to the molecules during the GEM incubation. P5 and P7 primers, R2 257 sequence, and Sample Index were added during library construction. 10 cycles of PCR were 258 applied to amplify the library. Library quality was assessed using a Fragment Analyser and 259 library was quantified by qPCR using the Kapa Library Quantification Kit. The library was then 260 sequenced on an Illumina HiSeq3000 using a paired-end read length of 2x150 nt with the 261 Illumina HiSeq3000 sequencing kits and produced 315 million read pairs. 262
Hi-C sequencing 263
In situ Hi-C was performed according to previously described protocols [34] . Cryopreserved 264 blood cells were defrosted, washed with PBS twice and counted. 5 million cells were then cross- Focused-ultrasonicator (COVARIS). Size selection was performed using SPB beads (kit beads) 290 and the 3' ends of blunt fragments were mono-adenylated. Then, adaptors and indexes were 291 ligated and the construction was amplified with Illumina-specific primers. Library quality was 292 assessed using a Fragment Analyzer (Advanced Analytical Technologies, Inc., Iowa, USA) and 293 libraries were quantified by qPCR using the Kapa Library Quantification Kit (Roche). 
Genome annotation 318
The first annotation step was to identify repetitive content using RepeatMasker v4. 
